Rewarming after hypothermia after cardiac arrest shifts the inflammatory balance.
The aim of this study was to simultaneously analyze the key components of the cerebral and systemic inflammatory response over time in cardiac arrest patients during mild therapeutic hypothermia and rewarming. Clinical observational study in a tertiary care university hospital. Ten comatose patients after out-of-hospital cardiac arrest. All patients were cooled to 32-34°C for 24 hrs. After 24 hrs patients were passively rewarmed to normothermia. On admission and at 3, 6, 12, 24, and 48 hrs blood samples were taken from the arterial and jugular bulb catheter. Proinflammatory and anti-inflammatory cytokines and chemokines (interleukin-1ra, interleukin-1β, interleukin-6, interleukin-8, interleukin-10, interleukin-18, monocyte chemotactic protein-1, high-mobility group box-1 and tumor necrosis factor-α), complement activation products (C4d, Bb, C3a, and terminal complement complex), and the adhesion molecule soluble intercellular adhesion molecule were measured. Mean temperatures at the start of the study and at 12 and 24 hrs were 33.7 ± 0.9°C, 32.7 ± 0.92°C, and 34.5 ± 1.5°C, respectively. Passive rewarming resulted in a temperature of 37.8 ± 0.5°C at 48 hrs. The proinflammatory cytokine interleukin-6 increased from 12 to 24 hrs and returned to baseline levels after 48 hrs. In contrast, the chemokines interleukin-8 and monocyte chemotactic protein-1 stayed relatively high from the start and during the hypothermia period, decreasing to baseline levels after 48 hrs. The anti-inflammatory cytokines interleukin-10 and interleukin-1ra did not significantly change during mild therapeutic hypothermia and rewarming, although low values of interleukin-10 were observed after rewarming. A significant increase after rewarming was demonstrated on high-mobility group box-1 concentrations in the jugular bulb, whereas soluble intercellular adhesion molecule increased significantly during hypothermia and remained at this level after rewarming. Complement activation was increased on admission and decreased after induction of hypothermia, followed by a secondary increase during rewarming. No significant differences between any of the biomarkers were found between samples from the arterial and jugular bulb catheter. Complement activation occurs during rewarming from mild therapeutic hypothermia after cardiac arrest. Interleukin-6 increased already from 12 to 24 hrs, concomitantly with a significant increase in the temperature seen during this period of mild therapeutic hypothermia. The optimal rate of rewarming is unknown. Additional clinical studies are needed to determine the optimal rewarming rate and strategy.